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ATTACHMENT E 
 

Final Assessment of Groundwater Conditions – Park City Soil 
Management Facility  

 

 

 

 



 

 
 

 

November 20, 2020 

Intermountain GeoEnvironmental Services, Inc. 
Attn:  Mr. Brett Mickelson, P.E. 
2702 South 1030 West, Suite 10 
Salt Lake City, Utah 84119 
 
Subject: Assessment of Groundwater Conditions - Gordo Property 

Park City Municipal Corporation, Summit County, Utah 
For Intermountain GeoEnvironmental Services, Inc. 

   
Dear Brett: 
 
Loughlin Water Associates, LLC (Loughlin Water) is grateful for the opportunity to help 
Intermountain GeoEnvironmental Services, Inc. (IGES) conduct an assessment of 
groundwater conditions at the Gordo Property for Park City Municipal Corporation (Park 
City), Summit County, Utah.  We conducted our assessment in response to your 
requests. 
 

BACKGROUND 
 
Park City is evaluating the Gordo Property as a possible location to dispose of soil that 
(1) has been impacted by historic mine operations and (2) meets the criteria of the Park 
City Landscaping and Maintenance Soil Cover Ordinance (the Soil Ordinance).  Figures 
1 and 2 show the location of the Gordo Property. 
 
Park City will need to obtain a Class 1 Landfill Permit from the Utah Division of Waste 
Management and Radiation Control (DWMRC) to dispose of mine waste at the Gordo 
Property.  Utah Administrative Code (UAC) R315-302-1 specifies the location standards 
of disposal facilities.   
 
IGES conducted a subsurface investigation of the Gordo property in 2020 to obtain 
additional groundwater and geologic information for the initial cell. The purpose of the 
boring investigation was to characterize subsurface conditions including lithology and 
groundwater occurrence.  Test pits were excavated to observe the depth, and the 
“ripability” of bedrock to better understand the rock conditions that would impact the 

proposed site excavation.  
 

ASSESSMENT OF GROUNDWATER CONDITIONS 
 
To assess groundwater conditions at the Gordo Property, we: 
 

• Reviewed the results of the 2020 IGES site investigations; 
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• Reviewed the local geology; 

• Identified and reviewed the logs of local water supply wells; 

• Constructed a geologic cross-section; 

• Estimated the depth to water; 

• Inventoried local sources of public drinking water; 

• Identified the boundaries of Drinking Water Source Protection (DWSP) areas; and 

• Prepared this letter report. 

 

LOCAL GEOLOGY 
 
Figure 3 is a geologic map of the area that we modified from Biek (2017).  Figure 4 is a 
geologic cross-section that we constructed from the map of Biek (2017) and the logs of 

local water wells.  Table 1 lists, provides a key to map symbols and describes the geologic 
units shown on Figures 3 and 4. 
 

TABLE 1 
DESCRIPTION OF GEOLOGIC UNITSa 

 

Formation 
Name 

Geologic Age 
Thickness 

(feet) 
Description 

Artificial Fill 
(Qh) 

Historical > 6 Engineered fill and general borrow material 
used mostly for major highways and 
secondary roads that cross drainages. 

Mine Dumps 
and Tailings 
Ponds (Qhm) 

Historical 10s Includes waste rock from mining 
operations of the Park City mining district 
in the Richardson Flat Tailing site 
southeast of the U.S. Highway 40-Utah 
Highway 248 interchange. 

Young Stream 
Alluvium (Qaly) 

Holocene to 
Upper 

Pleistocene 

< 30 Moderately- to well-sorted sand, silt, clay, 
and pebble to boulder gravel mapped in 
major drainages. 

Stream-Terrace 
Alluvium (Qat3) 

Holocene to 
Upper 

Pleistocene 

15 to 25 Moderately- to well-sorted sand, silt, clay, 
and pebble to boulder gravel that forms 
level to gently sloping surfaces above, and 
incised by, Silver Creek. 

Young and 
Middle Fan 
Alluvium (Qafy) 

Holocene to 
Upper 

Pleistocene 

< 40 Poorly- to moderately-sorted, weakly to 
non-stratified, clay- to boulder-size 
sediment deposited principally by debris 
flow and debris floods at the mouths of 
active drainages. 

Old Fan 
Alluvium (Qafy) 

Upper to 
Middle 

Pleistocene 

10s Poorly- to moderately-sorted, weakly to 
non-stratified, clay- to boulder-size 
sediment deposited principally by debris 
flow and debris floods; deeply incised by 
modern drainages. 
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Formation 
Name 

Geologic Age 
Thickness 

(feet) 
Description 

Colluvium (Qc) Holocene to 
Upper 

Pleistocene 

< 30 Poorly- to moderately-sorted clay- to 
boulder-size, locally derived sediment 
deposited on moderate slopes principally 
by slope wash and soil creep. 

Alluvium and 
Colluvium 
(Qac) 

Holocene to 
Upper 

Pleistocene 

< 30 Poorly- to moderately-sorted, generally 
poorly-stratified, clay- to boulder-size, 
locally derived sediment (Qc) deposited in 
swales, small drainages, and the upper 
reaches of larger streams by slope-wash 
and creep processes. 

Landslides 
(Qms) 

Holocene to 
Upper 

Pleistocene 

Not given Unsorted, locally derived material 
deposited by rotational and translational 
movement; composed of clay- to boulder-
sized debris. 

Landslides and 
Colluvium 
(Qmc) 

Holocene to 
Upper 

Pleistocene 

< 20 Unsorted, locally derived, clay- to boulder-
sized material; mapped where possible 
landslide deposits are difficult to identify 
and possibly covered by colluvium. 

Volcanic 
Mudflow 
Breccia of 
Silver Creek b 
(Tksc) 

Lower 
Oligocene to 

Upper Eocene 

< 1000 Andesite to rhyodacite volcanic mudflow 
breccia and minor interbedded lava flows 
and ash flow tuff. 

Thaynes 
Formation 
(TRtu, TRtm, 
TRtl) 

Lower Triassic 1600 A tri-part unit consisting of (1) an upper 
medium-gray limestone (TRtu), (2) a 
middle red siltstone and shale (TRtm), and 
(3) a lower brown calcareous sandstone 
and sandy limestone. 

Woodside 
Shale (TRw) 

Lower Triassic 300 Moderate- to dark-reddish-brown, 
laminated to thin-bedded or rarely medium-
bedded, micaceous and feldspathic 
siltstone and fine-grained sandstone  

Park City 
Formation 
(Ppc) 

Middle to 
Lower 

Permian 

600 Limestone, cherty limestone, calcareous 
sandstone, phosphatic shale. 

Weber 
Quartzite (Pw) 

Lower 
Permian to 

Middle 
Pennsylvanian 

1300 to 
1500 

Very pale orange, grayish-orang, and 
yellowish-gray, typically thick- to very thick-
bedded, fine-grained, well cemented 
quartzitic and less commonly calcareous 
sandstone with uncommon limestone and 
dolomite interbeds. 

a Descriptions are based primarily on Biek (2017). 
b This unit is sometimes referred to as the “Keetley Volcanics”. 

 
Figure 4 shows that the Gordo Property overlies about 200 feet of the Mudflow Breccia 
of Silver Creek (Tksc).  This unit, also known as the Keeley Volcanics, thickens to the 
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north to at least 1000 feet and is underlain at the Gordo Property by the north-dipping 
(tilting) Woodside Shale (TRw). 
 
The IGES 2020 field investigations included borings and test pit excavations through 
interbedded clay, sand, and gravels with cobbles and boulders of volcanic rock material.  
No groundwater was intercepted in the test pits.  IGES completed one deep boring (TH-
16) within the 4-acre cell footprint showed weathered (clayey) volcanic bedrock at 4 feet, 
with firmer bedrock at about 21.5 feet, and thin zones of clay-altered volcanic rock 
overlying quartzite at a depth of around 50 feet below grade. Attachment A provides a 
copy of the log of this boring. 
 

LOCAL GROUNDWATER CONDITIONS 
 
Groundwater was intercepted on the Gordo Property in Boring TH-16 at a depth of about 
45 feet.  Groundwater was not intercepted in other borings at the site. Figure 1 shows 
the location of Boring TH-16. Figures 1, 2, and 3 show the locations of and Table 2 
summarizes information for selected area water supply and exploration (provisional) 
wells.   
 

TABLE 2 
SUMMARY OF SELECTED WELLS IN GORDO PROPERTY AREA a 

 

Well Name 
and/or WIN 

Drilled 
Depth 
(feet) 

Groundwater Level 
Depth of 

Screened/
Perforated 
Interval(s) 

(feet) 
Geology of Completed 

Interval 

Depth to 
Ground-

water 
(feet) 

Approximate 
Elevation of 

Groundwaterb 

(feet) 
Date of 

Measurement 

6067 222 55 6645 
(6700) 

8/19/1962 165 to 171 
190 to 222 

Keetley volcanics f 

Keetley volcanics f 

6004 220 42 6598 
(6640) 

5/30/1964 110 to 130 
180 to 200 

Keetley volcanics f 

Keetley volcanics f 

11294 c 1000 140 6700 
(6840) 

6/19/1996 160 to 360 
560 to 765 

Keetley volcanics f 

Keetley volcanics f 

25336 d 1060 225e 6635e 

(6860) 
6/20/2002 d Mahogany Member of 

Ankareh Formation 
(TRam) d 

WIN = Well Identification Number, a unique identifier assigned by the DWRi to each water well. 
a The well logs and other information were obtained from DWRi online databases 
https://www.waterrights.utah.gov/wellInfo/wellInfo.asp . 
b Calculated by subtracting depth to water from ground surface elevation estimated from U.S. Geological Survey 
(USGS) topographic map; see Figure 2.  Estimated ground surface elevation shown in parentheses. 
c Provisional (exploration) Well (95-35-007-P-01) drilled by Park City, also known as the “Keetley Well”, may have been 
plugged and abandoned after installing well screen or casing due to low yield. 
d Provisional (exploration) Well (02-35-002-P-01) drilled by Park City and then plugged and abandoned without installing 
well screen or casing. 
e Depth to groundwater in WIN 25336 likely reflects water level in the Mahogany Member of Ankareh Formation (TRam), 
encountered from 970 to 1060 feet at the bottom of well, and not the overlying Volcanic Mudflow Breccia of Silver Creek 
(Tksc). 
f Volcanic Mudflow Breccia of Silver Creek (Tksc); see Figures 3 and 4 and Table 1. 
g The red shale encountered from 970 to 1060 feet at the bottom of well and identified as the Woodside Shale (TRw) 
is actually the Mahogany Member of the Ankareh Formation (TRam); see Figures 3 and 4 and Table 1. 
 

https://www.waterrights.utah.gov/wellInfo/wellInfo.asp
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As indicated on Figures 1, 2, 3, and 4, Well WIN 6067 is located within the Gordo 
Property.  Attachment A provides a copy of the Well Drillers Report (well log) for WIN 
6067 (the well).  We annotated the well log to highlight the clay layers.  Note from the 
well log and Table 2 that: 
 

• The well was (1) drilled to a depth of 222 feet within the Mudflow Breccia of Silver 
Creek (Tksc) and (2) completed (perforated) over two intervals (165 to 171 feet 
and 190 to 222 feet). 
 

• Although groundwater was identified at 45 feet in Boring TH-16 in 2020, 
groundwater was not indicated at this depth in WIN 6067.  WIN 6067 was not 
perforated above 165 feet which suggests that groundwater was not encountered 
at shallower depths in 1962. 

 

• Approximately 54 feet of low-permeability clay was logged (from 3 to 30, 90 to 95, 
and 108 to 130 feet) in the well above the top of the uppermost perforated interval.  
 

• The uppermost perforated interval of 165 to 171 feet occurs in a 25-foot thick 
layer (150 to 175 feet) of fractured volcanic rock that is overlain by 22 feet of clay 
(108 to 130 feet). 

 

• The reported depth to water of 55 feet (1) reflects the water level in the perforated 
intervals and (2) indicates that groundwater in the perforated intervals is confined 
by the overlying clay layers. 
 

• Although the well was equipped with a submersible pump, no pumping tests were 
reported and the yield of the well is not known. 
 

• The interval from 130 to 150 feet is missing from the well log. 
 
Although it discharges a small amount of groundwater to the Spiro Tunnel, Ashland 
and other (2001) and Hurlow (2002) characterize the Woodside Shale as a regional 
confining layer. 
 

PUBLIC DRINKING WATER SOURCES AND DWSP AREA BOUNDARIES 
 
Figure 5 shows the locations of the Public Water System (PWS) drinking water sources 
and Drinking Water Source Protection (DWSP) area boundaries that are closest to the 
Gordo Property.  We obtained the PWS source location and DWSP area boundary 

information from the Utah Division of Drinking Water (DDW) online database.  Note 
from Figure 5 that the closest: 
 

• PWS drinking water source is the Park City Middle School Well, which is located 
about 1 mile to the west of the Gordo Property. 
 

• DWSP area boundaries are the: 
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o Park City Middle School, Park Meadows, and Divide wells, which is about 
0.6 miles to the west of the Gordo Property and 
 

o Jordanelle Special Service District (JSSD) Ontario Drain Tunnel No. 2, 
which is about 1 mile to the south of the Gordo Property. 

 

COMPLIANCE WITH UAC R315-302-1(2) – LANDFILL LOCATION STANDARDS 
 
Table 3 evaluates compliance of the Gordo Property with subsections of UAC R315-302-
1, Location Standards for Disposal Facilities that relate to surface water and 
groundwater. 
 

TABLE 3 
COMPLIANCE OF GORDO PROPERTY AREA WITH LANDFILL LOCATION STANDARDS 

 
Section Compliance 

R315-302-1(2)(c)(i) 
Surface Water 

The Gordo Property is not located on public land that is being used by a PWS for watershed 
control for municipal drinking water purposes. 

R315-302-1(2)(e)(i) 
Groundwater 

Groundwater beneath the Gordo Property appears to be under both unconfined (Boring 
TH-16 at a depth of 45 feet) and confined conditions (WIN 6067) where groundwater  occurs 
below an estimated depth of 130 feet, and has an artesian head that is 55 feet below the 
ground surface Unconfined conditions on the Gordo Property could be generated from 
nearby irrigation return. 

R315-302-1(2)(e)(ii) 
Groundwater 

The Gordo Property is not located over a sole source aquifer as designated in 40 CFR 149. 

R315-302-1(2)(e)(iii) 
Groundwater 

The Gordo Property is not located over groundwater classified as IB under Section R317-
6-3.3.  Total Dissolved Solids (TDS) concentration of groundwater is not known but 
expected to be between 500 and 1,000 milligrams per liter (mg/L). 

R315-302-1(2)(e)(iv) 
Groundwater 

The landfill will be constructed with a primary and a secondary liner. 
TDS of groundwater is not known but expected to be between 500 and 1,000 mg/L. 

R315-302-1(2)(e)(v) 
Groundwater 

The Gordo Property is not located within a designated DWSP area or within a 250-day time-
of-travel distance from an existing PWS drinking water well or spring or mine tunnel. 

R315-302-1(2)(e)(vi) 
Groundwater, 
R315-303-2(1),  

Groundwater beneath the Gordo Property occurs at about 45 feet and below an estimated 
depth of 130 feet. 
Approximately 54 feet of low-permeability clay overlying groundwater at the Gordo 
Property. 

Note that we did not address R315-302-1(2)(c)(ii), Floodplains. 

 

CONCLUSIONS AND RECOMMENDATIONS 
 
Based on our assessment, the Gordo Property meets the location standards related to 
surface water and groundwater outlined in R315-302, specifically: 
 

• The Gordo Property is not located on public land that is being used by a PWS for 
water shed control for municipal drinking water purposes. 
 

• Groundwater beneath the Gordo Property  occurs below an estimated depth of 
45 feet. 
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• The Gordo Property is not located over a sole source aquifer as designated in 40 
CFR 149. 

• The Gordo Property is not located over groundwater classified as IB under Section 
R317-6-3.3. Total Dissolved Solids (TDS) concentration of groundwater is not 
known, but expected to be between 500 and 1,000 milligrams per liter (mg/L). 

• The Gordo Property is not located within a designated DWSP area or within a 
250-day time-of-travel distance from an existing PWS drinking water well or 
spring or mine tunnel. 

••• 
If you have any questions or need more information, please do not hesitate to call us at 
(435) 649-4005 (office) or me at 435·659-1752 (mobile). 

Loughlin Water Associate~fSltJO:\;···· .. 

.. 4. ~~-~if/LZ~ _ 
~ 3-, :" J()HN S. ·~ 0 ~ 

J n S. Brown, P.G., HJ"ii. BROWN i g.'~liam oughlin, P.G. 
S or Hydrogeologist\~ \ 5416919-2250 f _!fijmager, Principal Hydrogeologist 

-.. ·· .. 1- 1.o · z£/ZO:" . ./ .. . 
Table 1 - Description of"·Q.~&:tfR~ ... / 
Table 2 - Summary of Are~··w!t~f..Wd'!s 
Figure 1 - Aerial Photograph 
Figure 2 - Topographic Map 
Figure 3 - Geologic Map 
Figure 4 - Geologic, Cross Section 
Figure 5- Drinking Water Source Protection Areas 

Attachment A- Annotated Well Driller Report for WIN 6067 
Boring Log TH -16 

REFERENCES CITED 

Ashland, F.X., Bishop, C.E., Lowe, M., and Mayes, B.H., 2001, The Geology of the 
Snyderville Basin, Westem Summit County, Utah, and its Relation to Ground-Water 
Conditions: Utah Geological Survey Water Resource Bulletin 28. 

Biek, B.F., 2017, Interim Geologic Map of the Park City East Quadrangle in Summit and 
Wasatch Counties, Utah: Utah Geological Survey Open-File Report 677, Scale 
1:24,000. 

Hurlow, H.A., 2002, The Geology of the Kamas-Coalville Region, Summit County, Utah, 
and its Relation to Ground-Water Conditions: Utah Geological Survey Water 
Resources Bulletin 29. 

Llr20·18-IGES-PCMC-GordoProperty­
GW 

Page 7of7 November 20, 2020 

















































http://www.history.utah.gov/








































 
 
 
 
 
  

TRANSMITTAL 
 

TO: Ty Howard 

Utah Division of Waste Management and  

Radiation Control 

195 North 1950 West 

Salt Lake City, Utah 84116 

DATE: 12/21/20 
IGES JOB #:  03074-002 
SENT VIA: Email 
 
 

 
We are sending you the following: 
 

Copies Date Description 

1 12/21/20 Class I Landfill Permit Application – Park City Soil Management 
Facility (Appendix A – Appendix E) 

  (Due to the size of the Appendices, they will be emailed separately) 

   

   

 
 

x 
 
For approval 

 
 

 
Approved as 
submitted 

 
 

 
Resubmit 

 
 

 
Copies for 
approval 

 
 
For your use 

 
 

 
Approved as noted 

 
 

 
Submit 

 
 

 
Copies for 
distribution 

 
 
As requested 

 
 

 
Returned for 
corrections 

 
 

 
Return 

 
 

 
Corrected prints 

 
 
For your review and 

 comment 

 
 

 
Other 

 
 

 
 
Remarks: 
 
 
 

Attached is the Class I Landfill Permit Application for the Park City Soil Management Facility. 

As the review progresses, let us know if we can clarify any information or if you or your staff 

has any questions or need any additional information.   

 

 
 
 

SIGNED: 

  

 

 
 

 
 
 

 
 

 
 

 

 

2702 South 1030 West, Suite 10, Salt Lake City, Utah 84119 
Ph: 801.270.9400  Fax: 801.270.9401 
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